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CRUI SE RESULTS
Chartered Vessel Cruise No. 99-1
F/'V H ckory Wnd

Fl exible Grate for Pollock Size Sel ecti on

A 12 day cruise to make observations of walleye pollock behavior
in the vicinity of trawl s aboard the chartered vessel Hi ckory

W nd comrenced in Kodi ak, Al aska on May 17, 1999. This cruise
continued a project to facilitate the devel opnent of nore
selective mdwater traws to reduce the catch of undersized
pol l ock. The selectivity of fishing gear results fromthe

i nteractions between fish and the stinuli presented by the
fishing gear. Underwater video systens were used to observe
pollock reactions to a flexible grate installed in the extension
section of a mdwater trawl. An auxiliary net was used to
capture the fish which exited the traw through the grate, thus
allowi ng quantitative analysis of the resulting size selection.
An infrared video systemwas used to observe variations in fish
behavior at low |light |evels.

AREA COF OPERATI ONS AND | TI NERARY

Al'l research trawing was conducted off the eastern shore of
Kodi ak | sl and, Alaska. Trawl |ocations were selected for

I'i kel i hood of encountering walleye pollock (Theragra

chal cogramma) school s.

May 17 Loaded vessel
May 16 - 28 Fi el d operations near Kodi ak
May 29 Unl oaded vessel
OBJECTI VES
1. The characteristics of flexible grates to achi eve escape of

undersi zed fish were tested, including:
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a. ability of the grate systemto maintain configuration
after multiple deploynents froma net storage reel

b. size selection of pollock when grate is installed in the
trawl extension section, and

c. the effects of different bar spacings and auxiliary
conponents on size selection.

METHCDS

Intensified CCD caneras (1 CCD) with high sensitivity in the
infrared range were used with infrared LED illum nators to
observe poll ock behavior. Wile the rapid absorption of infrared
light by water limted the range of this conbination, the
insensitivity of fish vision to infrared |ight nade observation
possi ble while providing mnimal illumnation for the subject
fish. Batteries and a video recorder in an underwater housing
were connected to fixed canmera and |ight nountings to provide
power and record the video output. These systens were started
when the traw was | aunched and operated throughout the traw

t ow.

The principal study trawl was a commerci al four-panel m dwater
trawl w th headrope and footrope |lengths of 93.6 mand breastline
lengths of 83.4 m It was fished behind 5.5 nt steel mnidwater
trawl doors. Tow ng speeds varied between 3 and 4 knots and the
ship’s positions, based on GPS (d obal Positioning Systemfixes,
were recorded at one mnute intervals throughout each tow.
Tenperature, light |evel and depth were recorded with a data

| oggi ng sensor on the headrope.

The flexible grates consisted of 25 fiberglass rods 234 cm (7.7
ft) long and 11 mm (0.5 in) in diameter, held together by 1.9 cm
(.75 inch) inside dianmeter synthetic rubber autonotive heater
hose (Goodyear Horizon!) with holes at constant intervals to

regul ate the width of the gaps between the bars. The hose
divided the length of the bars into 6 sections, each about 36 cm
(14 in) long. Spacing between the bars was 53 mmfor two of the
grates and 51 mmfor the third. Thicker fiberglass rods (1.6 cm
diam 5/8 in) were affixed across the forward and aft ends of the
grate to keep it spread. Fiberglass and rubber were used in the
design and construction to allow the grate to bend to wap onto a
net storage reel and then return to a consistent configuration
when the net was again set.

The grate was installed angling through the trawl extension with
the forward edge attached to the top panel of the extension and
the sides of the grate tied along a descendi ng bar of the nesh.
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Fish that did not go through the grate had to pass through a
smal | openi ng between the aft (lower) edge of the grate and the

| oner panel of the extension. A nmesh panel was installed ahead
of the grate, formng an inverted V above the bottom of the
extension. This deflection panel forced fish higher, to
encounter the forward portion of the grate before they coul d pass
through the gap at its aft edge. The top point of the deflection
panel was supported by either three 8-inch dianeter floats or

el astic stretch cords connected to the upper riblines of the

ext ensi on.

Initial tests were made on a visual nethod for encouraging
pol l ock to nove hi gher before encountering the grate.

El ectrol um nescent wire (Live Wre Enterprises!), encased in a
clear, oil-filled tube, was attached to the sides of the
extensi on ahead of the grate in a pattern that went from | ow at
the forward end to high at the aft. Pollock that followed this
pattern woul d nove upward as they passed back toward the grate.

A smal |l -nmesh cover was installed over the grate to capture
escaping fish and route themto a secondary codend for
enuneration. Floats, rigid rods and support lines were installed
on the cover so that it did not mask the opening.

The vol une of the catch fromeach codend was determ ned from
measurenents after it was released into a rectangular bin. Wen
| arge sharks were captured, they were renoved before the vol une
measurenents were taken. |If discovered after measurenent, the
vol une of these sharks was estimted and subtracted fromthe
pol | ock catch estimate. A sanple of each catch was coll ected by
inserting baskets at intervals into the flow of fish as they
entered the hold. The volunme of each sanple (averagi ng about
0.25 n¥) was determ ned by nmeasurenents taken when it was placed
in a smaller rectangular bin. The ratio of catch and sanpl e

vol umes was used to expand the sanple nunbers to estimate the
nunber of pollock of each Ilength in the whol e catch.

The fork lengths of all pollock in the sanples were neasured to
the nearest cmto determ ne size conpositions. Individuals
representing a range of sizes of pollock, rock sole and hali but
were selected for width and wei ght neasurenents. Wdth was
measured with calipers near the back edge of the preopercul um
the wi dest point that could not be easily conpressed. These
measurenents were taken to allow a conparison of the grate
spacing to the appropriate dinensions of the fish that passed
through it.

Sel ectivity was anal yzed by conparing the nunber of pollock at
each length interval in the main codend to those in the main and
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“escape” codends conbi ned, giving an estimte of the percent
retained for each length group. The values for each haul were
fit to a logistic nodel to provide an equation for the percent
retained as a function of fish length. Key paranmeters fromthose
equations included the Lg, the length at which 50% of the fish
are retained and the selection range, the difference between the
L,s and the L,s.

RESULTS

Forty-four experimental tows were conpleted off of the east side
of Kodi ak Island, Al aska, between Cape Barnabas and North Cape.
Average towi ng depth, light level and tenperature were 113 m 2.6
X 10°° m croEi nsteins/sec/nt and 4.9 degrees Cel sius. Operating
hei ght of the study trawl averaged 18.3 m (10 fm and average
tow ng speed was 3.5 knots. Catch rates averaged 4.3 nt/hr. A
total of 140 netric tons (nt) of pollock were caught. Bycatch
was very low, wth the principal conponents being 26 pacific

sl eeper sharks, 5 salnon sharks and | ess than one nmt of

arrom oot h flounder. Approximately 50 hours of video were

coll ected on the behavior and rate of encounter of pollock with
the grates.

G at es

The fiberglass grates went on and off of the net reel easily.

The nost significant handling problens involved the cover net and
addi tional codend. Sone damage to the grates did occur. Wen
floats for deflector panel support went onto the reel under the
grate, they forced sone bars to bend over them This caused many
of those bars to split. This problemwas alleviated by noving
the floats and/or using stretch cords to support the diverter
panel. The 1.6 cmcross rods were broken on a few occasions
while bringing the net aboard, when the net was constricted with
a hauling strap too close to the grate. The shape of the grate
openi ngs renai ned consi stent throughout the tests. G Illing of
fish in the grates was rare.

Vi deo observations confirnmed that the grates were not masked by
the cover nmesh and that fish noved through them uni npeded. The
cover was at least 2 neters above the grate itself, so it was
unlikely that it was a significant visual stinmulus conpared to
the grate itself. The grate itself fished at an angle of 20-25
degrees fromthe horizontal.

Pol | ock Sel ecti on

The poll ock encountered were nearly all longer than 35 cmwth a
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very strong node at 44 cm (Figure 1). The | ow occurrence of
pol l ock smaller than comrercial size necessitated use of w der
bar spacings than m ght be useful for the comercial fishery. A
narrower grate size would have resulted in full retention of
nearly all of the fish avail able.

Figure 4 shows the selection pattern for the grates. This
pattern did not change significantly over a range of smal

adj ustnments, including the bar spacing difference (51 vs. 53 nm
between the grates. The length at which 50% of the pollock were
retai ned was around 40 cm

Measurenents on 606 poll ock showed that head wdth was directly
related to length (Figure 3) and that 54 cm poll ock had head

wi dt hs approxi mately equal to the bar spacing. That about 95% of
pol Il ock that |length were retained confirned that retention
approaches 100% as the head wi dth nears the bar spacing. Figure
4 shows the results of 638 pollock |ength and wei ght

nmeasur enent s.
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Figure 1 - Size composition of pollock during selectivity study
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Figure 2 - Size Selection of Pollock using a Flexible Grate
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Figure 4 - Length - weight relationship for walleye pollock
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Figure 3 - Length - head width relationship for walleye pollock
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